ABSTRACT. The immunolocalization of the efferent duct and the epididymis in canine was firstly examined using an the immunohistochemical method with the canine carbonic anhydrase (CA) -I, CA-II and CA-III antisera. The efferent duct was immunonegative for all present canine CA antisera. However, some slender shaped epithelial cells in the head and body segments of the epididymal duct were intensely reacted to the CA-II antiserum. These results suggested that the CA-II might be controlled in the luminal environment in the head and body segments of the canine epididymis by the proton and bicarbonate balance for the maintenance of the spermatozoal stability and movement.
Carbonic anhydrase (CA) is essential for the cellular transportion of hydrogen and bicarbonate ions, as the well as regulation of electrolytes and the acid-base balance. The principal cytosolic CA isoenzymes are known to be the CA-I, CA-II and CA-III. CA-I (low-activity) and CA-II (highactivity) are found in erythrocytes and in some tissues of the digestive organs and renal tubules, and both isoenzymes are sensitive to acetazolamide inhibition [19] . CA-III (very low-activity ) has been discovered in the skeletal muscle as well as in the male rat liver [10, 16] . CA-III is also found in the ductal cells of the salivary glands in the rat [13] , hamster [13] , dog [1] , cow [2] and horse [3] . CA-III is particularly insensitive to inhibition by acetazolamide [19] . A few investigators have described CA isoenzymes in the male reproductive tract of the rodent [7, 17] (cytosolic CA-II), bull [8] , horse [4] (cytosolic CA-I, CA-II and CA-III) and human [9] (cytosolic CA-I, CA-II and serected CA-VI). The present study firstly demonstrates cytosolic CA-I, CA-II and CA-III isoenzymes in certain segments of the canine male reproductive tract using the immunohistochemical method.
The purification procedure for canine CA-I, II and III has been provided by the our previous reports, and we also previously raised antisera against purified canine CA-I, -II and -III isoenzymes [1, 11, 12] . The canine CAs antisera used in this study have also been recognized as to their immunological specificities [1] . Four clinically normal 3-and 5-yearold male beagles donated to the veterinary school were cared for and handled according in a humane manner and in compliance with the standards for animal welfare established by Azabu University. The efferent duct of the testis and head, body and tail segments of the epididymal duct were excised during surgical castration under pentobarbital anaesthesia. Specimens were immediately immersed in Bouin's fixative and left for 17 to 25 hr, then dehydrated in ethanol and embedded in paraffin. The immunohistochemical procedure to recognize the present canine CA-I, -II and -III was routinely with the monospecific primary antisera against all of the CAs. The number of immunopositive and total epithelial cells in 60 circular tubules were counted for each segment. The percentage of immunopositive cells was calculated by dividing the immunopositive cells by the total number of cells. Table 1 shows the immunohistochemical results. The efferent duct was immunonegative against the CA-I, CA-II and CA-III antisera. However, some epithelial cells in the head and body segment of the epididymal duct were reacted intensely to the CA-II antiserum (Figs. 1a, 1b) . The immunopositive cell was characterized as slender cell with apically located elongated nucleus, and stalky cytoplasm extended to the basement membrane. In each part of the head and body segment of epididymis, the intensity of immunopositive reaction was almost same. Control section exposed to a normal rabbit serum was not appreciably stained by all antisera (data not shown). The numbers of immunopositive cells decreased towards the tail segment of the epididymal duct as the total number of cells decreased (Fig. 2) . CA isoenzymes are involved in the generation of acid and alkaline secretion by several tissues, via hydrogen ion secretion or bicarbonate ion resorption. The acidification of fluids in the stomach and kidney, as well as the alkalinization of secretory products in the pancreas might be attributable to the CA activity at these locations [19] . CAs play some important roles in the regulation of the bicarbonate level and pH balance in the seminal plasma of male reproductive organs. Bicarbonate ions are essential for spermatozoal motility [18] . Okamura et al. reported that the mammalian spermatozoal membrane had a bicarbonate-sensitive adenylate cyclase system to acquire the spermatozoal motility, and also that the porcine spermatozoal membrane might produce a specific carrier protein to carry out the bicarbonate transportion [14] . CA isoenzymes have been localized in the various epididymal epithelial cells in humans and several other species, and have important functions [6] . CA-II was detetcted in the epididymal basal duct cells in the bulls, but not in the seminiferous tubules, rete tubulus, principal cells of the epididymal duct on ductus deferens [8] . However, in the equine male reproductive tract, immunoreactivities to the anti-CA-I, CA-II and CA-III antibodies are recognized in the epithelial cells of the seminal vesicle, prostate and bulbourethral gland [4] .
The present study found that some cells immunopositive to the anti-CA-II antiserum were observed in the head and body segments of the canine epididymis. Hermo et al. also identified CA-II expression in the initial and middle segments of both the rat and mouse epididymis [7] . The increase of the number of immunopositive cells from head (cranial) to body (middle) segment might due to the increase of the luminal volume which is necessary for regulation of the bicarbonate level and pH balance in the seminal plasma. Sperm acquires the capacity for motility and fertilization in head and body segments, while tail segment is the major site for storage of spermatozoa [5] . The luminal fluid along much of the epididymis is maintained at an acidic pH [15] . Especially, a low pH epididymal environment of head and body segments might be important to sperm maturation and the providing a standby time for the immature sperm, which was weak in the acidic condition, and to the prevent the premature acrosomal enzyme activity [5] . The anti-CA-II antiserum positive cells in head and body segments might play important roles in proton secretion and in acidifying the luminal environment during sperm passage for the maintenance of the spermatozoal stability and movement.
